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Abstract
Background: Although it is recognised that smoking is a major risk factor for subjects with
chronic obstructive pulmonary disease and is associated with respiratory symptoms, there is less
agreement concerning the relationship between asthma and smoking. This study aims to examine
the relationship between cigarette smoking and asthma prevalence.
Method: Data were used from two postal questionnaire surveys (1999 and 2001) in two general
practice populations, using a respiratory questionnaire based on the ECRHQ and a generic quality
of life questionnaire (EQ-5D). Only subjects less than 45 years old were included in the survey. An
empirical definition of likely asthma was used based on respiratory questionnaire responses.
Smoking was examined according to three categories, current smoker, ex smoker and never
smoker.
Results: Almost 3500 subjects were included in the analyses. Current smokers had a higher
prevalence of likely asthma compared to never smokers, odds ratio (OR) 1.59 (95% confidence
interval (CI) 1.24 to 2.04). and also compared to ex smokers OR 1.79 (CI 1.25 to 2.56), but there
was no difference between ex smokers and never smokers (OR 1.00 (0.75–1.35)). Current
smoking was also positively associated with all symptoms but not with a history of hayfever/eczema.
Conclusion: Although the positive association found between current smoking and obstructive
airways disease is likely to be due to the effect of cigarettes on asthma, it could reflect an
association with early COPD (GOLD stages 0 or 1). Smoking cessation has a beneficial effect on
the prevalence of respiratory symptoms and is therefore of paramount importance among these
young adults.
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Background
Although it is recognised that smoking is a major risk fac-
tor for subjects with chronic obstructive pulmonary dis-
ease and is associated with the symptoms of wheeze and
cough [1], there is less agreement concerning the relation-
ship between asthma and smoking [2,3].
Several studies have reported a positive association
between active smoking and asthma [4-7] and some have
also found a relationship between smoking cessation and
asthma [8,9]. Others have found the relationship with
smoking was restricted to increasing asthma morbidity
[10,11]. A recent review suggested that an interaction
between asthma and active cigarette smoking causes more
symptoms and accelerated decline in lung function [10].
Several major studies have, however, been unable to find
a significant relationship between smoking and asthma
[2,12-19], although comparison of different studies is dif-
ficult due to variations in methodology and terminology,
in particular the definition of asthma.
The present study aimed to examine the relationship
between smoking, respiratory symptoms and likely
asthma (defined by a simple and validated scoring sys-
tem) in young adults using data from the Wythenshawe
Community Asthma Project (WYCAP). WYCAP is a long
term study examining the natural history of respiratory
symptoms in two general practice populations in a
deprived area of Manchester [20].
Method
The methodology for WYCAP has been described previ-
ously in detail [20]. In summary, respiratory question-
naires were sent to all patients in the two practices in
1993, 1995, 1999 and 2001. For adults (aged 16 and
over), these were based on the European Community Res-
piratory Health Questionnaire (ECRHQ) [21]. They
included a question concerning daily cigarette consump-
tion and two questions about exposure to environmental
tobacco smoke (ETS) ("How many other adults are there
in your house?" "How many of these smoke?").
In the last two surveys, an additional generic health
related quality of life questionnaire, EQ-5D [22], was sent
to all adult patients and this included a question concern-
ing smoking status (current, ex, or never smoker). Ethical
Approval for this study was obtained from South Man-
chester Local Research Ethics Committee and return of a
questionnaire was taken as informed consent to partici-
pate. Only these last two surveys were used in the present
analyses. In order to exclude most subjects with COPD,
the analyses were restricted to patients aged between 16
and 44 years.
Subjects were categorised into three mutually exclusive
groups: 1) those replying to the 1999, but not the 2001
questionnaire, 2) those replying to the 2001 but not the
1999 questionnaire and 3) those who answered both
questionnaires (table 1). The data used for analysis of
group 1 were from the 1999 questionnaire; for groups 2
and 3 the data used were from the 2001 questionnaire
(table 1).
Likely asthma was defined as the presence of four positive
responses from six key questions in the respiratory ques-
tionnaire: wheeze, woken by cough, woken by chest tight-
ness, woken by shortness of breath (all in the previous
year), a history of hay fever/eczema and family history of
asthma. This simple scoring system was developed and
validated for WYCAP and was found useful in identifying
subjects with likely obstructive airways disease [23]. It did
not differentiate asthma and COPD, but in the present
study, all subjects were aged less than 45 years and so the
diagnosis of established COPD was unlikely. The term
'likely asthma' has been used because a definitive diagno-
sis should not be made without full clinical assessment.
The associations between smoking status and the preva-
lence of likely asthma and of the six symptoms/risk factors
included in the scoring system were examined. Smoking
status used data from the EQ-5D questionnaire with sub-
jects categorised as current, ex or never smokers. Multiple
logistic regression was used to examine the effect of smok-
Table 1: Categorisation and characteristics of subjects
Group 1 Group 2 Group 3
Questionnaire(s) answered 1999 only 2001 only 1999 and 2001
Number of individuals 930 1000 1558
Age 16–24 34.2% 41.2% 21.1%
Age 25–34 35.8% 31.5% 34.1%
Age 35–44 30.0% 27.3% 44.9%
Female 53.2% 51.8% 56.3%
Never smokers 40.0% 39.1% 47.2%
ETS exposure 53.8% 52.7% 46.0%BMC Pulmonary Medicine 2006, 6:10 http://www.biomedcentral.com/1471-2466/6/10
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ing status on the various outcome measures, after adjust-
ment for gender, ETS (other smokers living in the house:
yes/no) and age. Age was used as a continuous variable.
The differences between the various categories of smoking
status were expressed as odds ratios (OR) with 95% confi-
dence intervals (CI).
Results
Respondents in group 3, which comprised subjects who
answered both the 1999 and 2001 questionnaires, were
slightly older and included a greater proportion of never
smokers than the other two groups (table 1). However, it
was considered that no bias would be introduced by com-
bining the three groups.
A total of 3488 subjects were included, of whom 40.7%
were current smokers, 16.3% ex smokers and 43.0% never
smokers. The prevalence of likely asthma was 17.2% and
about one third of patients reported wheeze or being
woken by cough in the previous 12 months (table 2).
After adjustment for age, gender and ETS, likely asthma
was significantly less frequent among ex and never smok-
ers compared with current smokers (ORs 0.49 (95% CI
0.37–0.65) and 0.48 (0.39–0.60) respectively) (table 2).
There was no difference between ex smokers and never
smokers (OR 1.00 (0.75–1.35)). The findings were similar
for all the individual symptoms and also family history of
asthma (table 2). Thus, the OR of wheeze for ex smokers
versus current smokers was 0.40 (0.32–0.50), and it was
0.33 (0.28–0.40) for never smokers versus current smok-
ers.
The difference between the proportions with likely
asthma in current smokers and never smokers was 11.3%,
which represents a simple estimate of the prevalence of
'smoking attributable' likely asthma. This estimate can be
adjusted for the effects of other variables by considering
the relative risk of likely asthma that is attributable to
smoking as follows:
Attributable risk = frequency in never smokers × (relative
risk - 1)
In the absence of a calculated relative risk, the adjusted
odds ratio of 2.07 can be taken to estimate the adjusted
relative risk, giving an adjusted estimate of the prevalence
of 'smoking attributable' likely asthma of 13.5%.
In the case of a history of hay faver/eczema there was no
significant difference between the three smoking catego-
ries (table 2).
Likely asthma was significantly less frequent in males, OR
0.74 (0.62 to 0.89) and was more common in those who
reported other smokers in the house, although this find-
ing did not reach statistical significance (OR 1.21 (1.00 to
1.46)). In this population of young adults, age had no sig-
nificant effect on likely asthma prevalence (OR 0.999
(0.988 to 1.00)).
Discussion
This study examined the relationship between smoking,
respiratory symptoms and likely asthma in adults aged
less than 45 years, using data from two postal question-
naire surveys carried out in 1999 and 2001. Results
showed an increased prevalence in current smokers, not
only compared with never smokers, but also with ex
smokers. No important difference was found between ex
smokers and never smokers. It is probable therefore, that
smoking cessation has a beneficial effect on asthma prev-
alence.
Table 2: Percentage prevalence of likely asthma, symptoms and risk factors (number of individuals) by smoking category and odds 
ratios (95% confidence interval) adjusted for gender, ETS and age
Current smoker Ex smoker Never smoker Total
Wheeze 44.7 (628/1405) 23.6 (134/568) 20.8 (309/1488) 30.9 (1071/3461)
Adjusted odds ratio (95% CI) 3.00 (2.52 to 3.56) 1.2 (0.95 to 1.52) 1
Cough 43.9 (620/1411) 28.0 (158/565) 28.6 (426/1488) 34.8 (1071/3464)
Adjusted odds ratio (95% CI) 1.96 (1.66 to 2.30) 0.95 (0.77 to 1.19) 1
Shortness of breath 14.7 (208/1411) 8.3 (47/566) 8.4 (126/1492) 11.0 (381/3469)
Adjusted odds ratio (95% CI) 1.74 (1.36 to 2.23) 0.94 (0.66 to 1.33) 1
Chest tightness 28.2 (397/1408) 18.1 (102/565) 15.2 (227/1492) 21.0 (726/3465)
Adjusted odds ratio (95% CI) 2.10 (1.73 to 2.54) 1.24 (0.96 to 1.60) 1
History of hay fever/eczema 32.5 (460/1414) 35.0 (199/565) 37.2 (556/1493) 35.0 (1215/3476)
Adjusted odds ratio (95% CI) 0.86 (0.74 to 1.02) 0.93 (0.75 to 1.14) 1
Family history of asthma 61.1 (860/1408) 55.3 314/568) 54.0 (802/1486) 57.1 (1976/3462)
Adjusted odds ratio (95% CI) 1.30 (1.11–1.52) 1.06 (0.87–1.29) 1
Likely asthma 23.9 (327/1368) 12.7 (71/560) 12.6 (184/1457) 17.2 (582/3385)
Adjusted odds ratio (95% CI) 2.07 (1.68 to 2.54) 1.00 (0.75 to1.35) 1BMC Pulmonary Medicine 2006, 6:10 http://www.biomedcentral.com/1471-2466/6/10
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The findings were similar for all the respiratory symptoms
included, but no association was found between smoking
status and atopy, (defined by a positive history of hay
fever/eczema). Although the present results suggest that
the increased prevalence of likely asthma in current smok-
ers is related to the effect of cigarettes on individual symp-
toms, rather than any relationship with the atopic
component of asthma, this may be an over-simplification.
Our findings support recent data from the ECRHQ, which
reported a negative association between smoking and sen-
sitisation to grass pollen allergen [24]; however, the same
study reported a significantly positive association between
smoking and sensitisation to house dust mite allergen. An
alternative, but less likely, explanation may be that the
increased disease prevalence in young current smokers
reflected an increase in subjects with smoking related lung
disease other than asthma. This could indicate those at
risk of, or with mild COPD (GOLD stages 0 or 1 respec-
tively) [25], or those presenting with mucus hypersecre-
tion [26]. Thus, although established COPD is less
common in young adults, the disease process is likely to
begin at a younger age. Recent studies have reported prev-
alence rates of 4–19% categorised as GOLD COPD mild,
moderate or severe [27,28] and evidence of early onset of
bronchial obstruction in middle aged adults has been
seen both in smokers [28] and in non-smokers [27].
The findings support a recent study from Finland which
reported a significant relationship between the prevalence
of asthma and exposure to ETS [29], although our results
did not reach statistical significance, possibly because the
measure used was relatively weak, relying only on
whether there were any other smokers in the house. There
were not enough subjects to categorise this according to
the number of other smokers; nor was there any informa-
tion concerning smoking in the workplace or elsewhere.
Although cigarette smoking may modify inflammation
that is associated with asthma, there are limited published
data on airway pathology in smokers with asthma
[10,11], and community studies concerning the relation-
ship between smoking and asthma have given mixed
results. The variations could have been due partly to dif-
ferences in methodology and the varying definitions used
for asthma. Several studies have included adults up to 60
years or older [8,9,12-16], thereby increasing the likeli-
hood of confusion with COPD [3,9,12,14,15] In one
study, a significant increase in self reported asthma inci-
dence was found among patients quitting smoking com-
pared to never smokers [13]. The conclusion was that
subjects perceive COPD as asthma, and that the results
might be due to misclassification rather than causality. In
order to exclude cases of established COPD, the present
study was limited to subjects less than 45 years old.
Currently, there is disagreement as to the exact pathophys-
iology of asthma and therefore it remains unclear how
asthma should be defined [11]. In the present study,
although the definition of likely asthma was empirical, it
had the advantage of being based on the presence of four
out of six key symptoms/risk factors from the question-
naire rather than relying on the single symptom of wheeze
or the more subjective "physician diagnosed asthma". The
effect of smoking on asthma prevalence may, however, be
conservative as subjects with asthma who did not have
four key features were categorised as non-asthmatics.
The 'smoking attributable' asthma prevalence was esti-
mated in two ways, as it is possible that the use of the
adjusted odds ratio as a proxy of relative risk will be an
overestimate. However, the resulting estimates were very
similar.
The present study was carried out in two general practice
populations in a deprived area of North West England
with a high prevalence of smokers [30,31], and while it is
likely to represent the findings in other regions with sim-
ilar socio-economic and demographic profiles; it may not
be representative of the country as a whole.
The data concerning smoking status and current daily cig-
arette consumption were obtained from the respondents'
questionnaire replies, and it is generally accepted that this
would underestimate the prevalence of smoking. It seems
likely that patients with a chronic lung disease such as
asthma would be more likely to under-state their cigarette
consumption than healthy subjects. This would
strengthen our finding of a positive relationship between
smoking and asthma.
Conclusion
Although the positive association found between current
smoking and obstructive airways disease is likely to be due
to the effect of cigarettes on asthma, it could reflect an
association with early COPD (GOLD stages 0 or 1). Smok-
ing cessation has a beneficial effect on the prevalence of
respiratory symptoms and is therefore of paramount
importance among these young adults.
Competing interests
The author(s) declare that they have no competing inter-
ests.
Authors' contributions
PF participated in the design of the study and data analysis
and drafted the manuscript. JM performed some of the
statistical analyses and helped draft the manuscript. MH
participated in the data analysis and helped draft the man-
uscript. ML helped draft the manuscript. TF participated inBMC Pulmonary Medicine 2006, 6:10 http://www.biomedcentral.com/1471-2466/6/10
Page 5 of 5
(page number not for citation purposes)
the design of the study and helped draft the manuscript.
All authors have seen and approved the final manuscript.
Acknowledgements
The four surveys were funded by grants from the NHS Executive (Ref 
RDO/28/1/01), Allen and Hanbury Ltd, Manchester Airport plc, and Astra 
Zeneca plc, none of whom had any role in the study design; in the collec-
tion, analysis, and interpretation of data; in the writing of the report; or in 
the decision to submit the paper for publication.
We wish to thank the patients and staff at Bowland Medical Practice and 
Tregenna Group Practice for their help and cooperation, without which 
this study would not have been possible.
References
1. Urrutia I, Capelastegui A, Quintana JM, Muniozguren N, Basagana X,
Sunyer J: Smoking habit, respiratory symptoms and lung func-
tion in young adults.  Eur J Public Health 2005, 15(2):160-165.
2. Janson C, Anto J, Burney P, Chinn S, de Marco R, Heinrich J, Jarvis D,
Kuenzli N, Leynaert B, Luczynska C, Neukirch F, Svanes C, Sunyer J,
Wjst M: The European Community Respiratory Health Sur-
vey: what are the main results so far? European Community
Respiratory Health Survey II.  European Respiratory Journal 2001,
18(3):598-611.
3. Piipari R, Jaakkola JJ, Jaakkola N, Jaakkola MS: Smoking and asthma
in adults.  European Respiratory Journal 2004, 24:734-739.
4. Annesi-Maesano I, Oryszczyn MP, Raherison C, Kopferschmitt C,
Pauli G, Taytard A, Tunon de Lara M, Vervloet D, Charpin D:
Increased prevalence of asthma and allied diseases among
active adolescent tobacco smokers after controlling for pas-
sive smoking exposure. A cause for concern?  Clinical and Exper-
imental Allergy 2004, 34(7):1017-1023.
5. Abramson M, Matheson M, Wharton C, Sim M, Walters EH: Preva-
lence of respiratory symptoms related to chronic obstruc-
tive pulmonary disease and asthma among middle aged and
older adults.  Respirology 2002, 7(4):325-331.
6. Plaschke PP, Janson C, Norrman E, Bjornsson E, Ellbjar S, Jarvholm B:
Onset and remission of allergic rhinitis and asthma and the
relationship with atopic sensitization and smoking.  American
Journal of Respiratory and Critical Care Medicine 2000, 162(3 Pt
1):920-924.
7. Strachan DP, Butland BK, Anderson HR: Incidence and prognosis
of asthma and wheezing illness from early childhood to age
33 in a national British cohort.  BMJ 1996, 312(7040):1195-1199.
8. Ronmark E, Andersson C, Nystrom L, Forsberg B, Jarvholm B, Lund-
back B: Obesity increases the risk of incident asthma among
adults.  European Respiratory Journal 2005, 25(2):282-288.
9. Tutor CG, Campbell JE: Association of obesity and smoking
with chronic diseases among Oklahoma adults.  Journal of the
Oklahoma State Medical Association 2004, 97(10):443-447.
10. Thomson NC, Chaudhuri R, Livingston E: Asthma and cigarette
smoking.  European Respiratory Journal 2004, 24(5):822-833.
11. Lemiere C, Boulet LP: Cigarette smoking and asthma: a dan-
gerous mix.  Canadian Respiratory Journal 2005, 12(2):79-80.
12. Siroux V, Pin I, Oryszczyn MP, Le Moual N, Kauffmann F: Relation-
ships of active smoking to asthma and asthma severity in the
EGEA study. Epidemiological study on the Genetics and
Environment of Asthma.  European Respiratory Journal 2000,
15(3):470-477.
13. Godtfredsen NS, Lange P, Prescott E, Osler M, Vestbo J: Changes in
smoking habits and risk of asthma: a longitudinal population
based study.  European Respiratory Journal 2001, 18(3):549-554.
14. Eisner MD, Yelin EH, Trupin L, Blanc PD: Asthma and smoking
status in a population-based study of California adults.  Public
Health Reports 2001, 116(2):148-157.
15. Troisi RJ, Speizer FE, Rosner B, Trichopoulos D, Willett WC: Ciga-
rette smoking and incidence of chronic bronchitis and
asthma in women.  Chest 1995, 108(6):1557-1561.
16. Ben Noun L: Is there a relationship between smoking and
asthma in adults?  Journal of International Medical Research 1999,
27(1):15-21.
17. Basagana X, Sunyer J, Zock JP, Kogevinas M, Urrutia I, Maldonado JA,
Almar E, Payo F, Anto JM: Incidence of asthma and its determi-
nants among adults in Spain.  American Journal of Respiratory and
Critical Care Medicine 2001, 164(7):1133-1137.
18. de Marco R, Locatelli F, Sunyer J, Burney P: Differences in inci-
dence of reported asthma related to age in men and women.
A retrospective analysis of the data of the European Respira-
tory Health Survey.  American Journal of Respiratory and Critical Care
Medicine 2000, 162(1):68-74.
19. Bjornsson E, Plaschke P, Norrman E, Janson C, Lundback B, Rosenhall
A, Lindholm N, Rosenhall L, Berglund E, Boman G: Symptoms
related to asthma and chronic bronchitis in three areas of
Sweden.  Eur Respir J 1994, 7(12):2146-2153.
20. Frank PI, Wicks PD, Hazell ML, Linehan MF, Hirsch S, Hannaford PC,
Frank TL: Temporal change in the prevalence of respiratory
symptoms and obstructive airways disease 1993-2001.  British
Journal of General Practice 2005, 55(517):596-602.
21. Burney PG, Luczynska C, Chinn S, Jarvis D: The European Com-
munity Respiratory Health Survey.  European Respiratory Journal
1994, 7(5):954-960.
22. EuroQol Group: EuroQol - A new facility for the measurement
of health-related quality of life.  Health Policy 1990, 16:199-208.
23. Frank TL, Frank PI, Cropper JA, Hazell ML, Hannaford PC, McNamee
RR, Hirsch S, Pickering CAC: Identification of adults with symp-
toms suggestive of obstructive airways disease: validation of
a postal respiratory questionnaire.  BMC Family Practice 2003,
4(5):.
24. Jarvis D, Chinn S, Luczynska C, Burney P: The association of smok-
ing with sensitization to common environmental allergens:
results from the European Community Respiratory Health
Survey.  J Allergy Clin Immunol 1999, 104(5):934-40.
25. National Heart Lung and Blood Institute, World Health Organisation:
Global Initiative for Chronic Obstructive Lung Disease
(GOLD) (2003). Global Strategy for the Diagnosis, Manage-
ment, and Prevention of Chronic Obstructive Pulmonary
Disease.   [http://goldcopd.com/download.asp?intId=231].
26. Ulrik CS, von Linstow ML, Nepper-Christensen S, Porsbjerg C,
Backer V: Chronic mucus hypersecretion: a marker of asthma
in young adults?  Respir Med 2005, 99(12):1576-1582.
27. Geijer RM, Sachs AP, Hoes AW, Salome PL, Lammers JW, Verheij TJ:
Prevalence of undetected persistent airflow obstruction in
male smokers 40-65 years old.  Family Practice 2005,
22(5):485-489.
28. Behrendt CE: Mild and moderate-to-severe COPD in non-
smokers: distinct demographic profiles.  Chest 2005,
128(3):1239-1244.
29. Jaakkola MS, Piipari R, Jaakkola N, Jaakkola JJ: Environmental
tobacco smoke and adult-onset asthma: a population-based
incident case-control study.  American Journal of Public Health
2003, 93(12):2055-2060.
30. Frank PI, Morris JA, Frank TL, Hazell ML, Hirsch S: Trends in smok-
ing habits: a longitudinal population study.  Family Practice 2004,
21(1):33-38.
31. Manchester Health for All Working Party: Health Inequalities and
Manchester in the 1990's.  Edited by: Stevens R. Manchester , Man-
chester Health for All Working Party; 1993:14. 
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2466/6/10/prepub